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MEI~ORAXKJM POR k'HE OFFICER IN CHARGE: 

,., .’ _: .~ : ,, , I 

.~~ Subje& *,.Cohtemlnatlon'of Graphite. 
,'. . . ,. 

Colnmbns. Ohio . . _~ : 
,lO April 1944 
D91. a556P’ 1 

To ..'-',I IntervIews with V. C. &anlster and ‘ . 
Dr. H. 0. Wherson. ,. : 

.. On .7 April 1944 this officer Interviewed V. 
,' for the-National Carbon Compaq and Dr. 

C. Hemmlster~Chlef Chemist\ 
H. 0. WacPherson, Research Physicist 1 

for.the sme ~COUQXUIY at,their offices in the National Carbon.CoVaWDulIdlrjg~ 
.ISgO !fest 73rd Street, Cleveland. Ohio with reference to the contamlnatlon of 
Graphite produced,by the Xational % rbon Company on contract with the Manhattan 

.Dlstrict. This lnvestlgetlon is based.on a letter from the Chicago Branch 
Intelligence Officer and a request from the District Intelligence Officer. 

._ .' '.. The following is a.compos1t.e of the lnformatlon received from the 
bm~rnen~~ln the 'course of this interview; 

The National Carbon Company has been engaged In the producing of graphite! 
for,the_EIanhattan District for several years. In November. representatlves'of 
the Nanhatten District informed National. Carbon Oompemy that it was.deslred'that 
a very pure form of graphite he produced. In accordance with this request the, 
National Carbon Conpany beganto produce a:graphite'knoMl as the KC, KS, AOOT" 
graphite. The initial K  stands for the word Kendall Coke. the initial C stands 
for Chicago Pitch end the initial S  stands for Standard Pitch. 'In other worlds the 
basic ingredients for the production of graphite are petroleum coke,and,pltch. ,, 
Hence the KC graphite Is produced from Kendell.Petroleum Coke and Chicago Pi/t& 

,, 

and the KS graphite is produced from  Kendall Petroleum Coke and Standard Pitch. 
The KC.graphite is the produot in which the contamination was flrst,dlscovered arid 
practically all data listed below refers to KC graphite. 

The KendaIl Coke used in aI graphite involved ln this investigation was 
produced by the Kendall Refining Company, Bradford,,Pennsylvanla. sold by the 
refining company to H. B. DeffIer, Marlne~Dank Building. Buffalo, New'York, :broker 
ln,such.products and, sold.by him.to the National Carbon.Compsny. ,., 

In order to produce Graphite of the purity,necessary to meet the speclfi&tions 
.of the Manhattan District it is necessary that the finished produc,t have a boron 
contentof not more than 5 parts per 16'mlllion. The symbdl used by the Natliond 

'Carbon Company to lndl~ate the number of boron parts per 10 mill ion lsdesi&at[ed 
as 0). Henceforth in this report that term ?vlll he used. , _ 

In producing the finished product seve~n different steps are~lnv&ved. The 
entire process takes a period,of two months If there Is no tine lb'st between e&h 
step. 
takes 

In event there is anv t%lost between steps then'of course the proc:dure 
a longer time dependent upon the tine lost. 

chronological order are as follows:, 
The ,steps in then procedur,,,ln 



:.*, 
Beat 61 id O#. %- '. 
Heat, 6,?- 03 9 ‘,I ‘..?I ,, . , ‘. : 

-. Heat 63. 64, 65 - O.K.. 
Heat b6 

;, 
-0#7. :: .~,\ 

Heat 67 through 77.- O.K. 
.,! .“,, 

Heat 78 - O# 6 
Heat 79 - OY 10 
Heat SO - W 6.5 ~_ 1. .‘. 

,’ ,“’ ,.,, I’ .I 
Yeat 81 ~- W 7, I’ 
Heat 62 thriugh 93 - O.K. i,; /’ 
Heat 94 - 9 20 - ., 
Heat 95 - O# 10 * 

‘.Heat 96 through 99 - O.K. 
Heat 99 - 0# g+ . . . . 

’ i _ 

,, 
,‘,l; ..,!The Kendall ‘Petroleum ,Coke is .&.lcined. .’ ~This is a’heat ‘.t,reatmeht ‘. .“:‘.(:, 

., $n which.the petroleuv~coke 1s shrunk. ..:: ..’ : ,,, i , ,: : ;. 

‘, ‘-‘-::;~i: !-:-:- ! .::.:\. ;;‘.‘, ,-’ ‘: .- 
:: ,.._,,.. 

’ .:-‘.: !!-~-:. :;,’ : ~.‘J-i .:.‘. :i ,;:, 
,: ,: “. ‘::. .. .,’ ., ‘.‘,‘*.. : .: 

is extruded thro’ugh ,a:dye, and comes out . ..’ 

. . ..A’. ” q.+;, +.,&&;:- ., s .,’ . ..“I’.. : ~..I 
;I~ ‘,___~, ,’ :. 1. ‘,. .‘.’ .‘,y ” .“. .A. : 
. ‘,T ‘... ,, . ,:I. .)’ ,. ., ;‘i: .~!‘,,, ,i ,, 

: I’ y,,.f i ‘.5.’ The bars are ,then’placed’in furnaces and surrounded with granular ‘: “1; y,.: .:. : 
.: 

.-.-;~{~‘packing material and fired to a heat of 900 degrees.Centigrade. 
This heat carbonizes or decomposes the p%tch binder and converts.1.t 
into carbon with’the result that ‘a.porous.carbon bar is produced’whicn 

‘uill’not smelt and which cannot be reduced $.o;l,iqudd! :,:.:i.:‘,, ‘,-~~ ,_ 
‘_ ._., 

., ., 6., ~‘,The bars are ,placed in autoclave mhere they,are impregnated &th .’ 
~- . . . :,;’ pitch under vacuum presure. The,purpose of this-is to- fill’ tne porous.. :, 

spaces with carbon ~.to,glve a greater density.. ‘:‘, .+ 
_ .~. i . : -- 1 . . 

r. 7. The barsare stacked in a graphitising furn&; Betweenthess~ stacks ;. ‘., 
. c ‘:of bars are placed petroleum coke. tieavyeleotrical current6 are t&n ‘.‘. 

passed through the ‘bars. Wnen tne bars come out of this furnace tdey / 

. constitute tne finished product. These finished bars are 50 
‘. length, 4% lncnes wide and % inches high.‘,. :. ,- : 

Each graphitizing process Is !cnown ai a ~sheat”. ‘.Each .heat 
-. ., be.rs of a totalweight of between 10 and 11 tons. prom each heat a semole i’s 

taken of ten bars. ‘These ‘samples are tested to determine .the O# end the 03’b of .’ 
each sample are added together and an average teken to indicate the”O# of the 
entire heat; f ‘,,,;L ,I’. .i i,l,.,;. 

,~, 
.The first 54 heats.of KC graphite all Indicated anO% of five or less;ihich 

meant that they all conformed to the speciflcatlons.requlred: The next heat] 
” indicated an Ob~ of 6.5 but nothing was thought of this since the-standard analysis 

deviation can be as high as 1.2. After this the next five beats were good. 
Folloting this the heats ran as followsx “. 



‘.’ 

. ::;!l'he next i7'heats ~followlng he.nt‘lOh ali showed's 'high Off,.much~ above '.. 
: the amount allowed. _ 'j _ _ : ; C'. : ..I 

'. ..'.. ..,: 'r, ), ; . ..I. , 
" ~5he &Gent of &tlo&Carl& Com&ny'be&&c&nderred when the.heats: 1" 

+ .~:I indicated a‘mve as heat..No. 61 and 62 revealed an 0# of & and V.-The w&s 
.:.-"for these heats-were shlpped.onFebruary 1S and received in Cleveland for .( . . . 1: 

. 
- analysis on February 2l.y'Steps were .thereupon taken to'determine the causelfor 
*,.the hlgh.O#...Samples were ~taken of the raw petroleum coke,lnvolved.in.ths process. 

The samples revealed en O#.of approximately three which would indicate thatjthe. 
raw petrolem coke was no:t'the'cause :of the high O#. In explanation itehojrld be 
added that all raw petroleum coke .contains boron in varying degrees. It was known 
also that sam@eshad been taken of all lots'of Chicago pitch immediately after it 
was distilled and the O#-of these ;snmples show 4 and 5 so that the origlnaIlpitch 
could not be the cause of-the high O#. In.explanation of these sem$es It should 
be indicated that the samples of.coke were.taken fkon the originat storage 611s and 

'~., thatthe samples of the pitch were made at the poln+"of.origln so that'it was.stllI 
possible.for these products.to have acquired additional boron by some~means/or,other 
during shipment to Clarksburg. West Virginia or in the plant before,they were 

~ actxally used in the iroceas of producing the finished graphite. .The pitch was to 
be shlpped.fron Chicago and,the,coke from Welland, Ontario.,'. '_ . . . -. _ :. 

c ,_ 
Investlgatioh was then made by Mr. Hammister to determine.other.posslble . . 

.cause8 of contamination. It.was.discovered that welding work had been done/,on 
the railing surrounding the lmpregnater~involved instep No. 6 of,the process and 
that below ths railing Were open containers of pitch. Tests,of'ths fluxused in 
welding revealed that It contained 58s boron. It was thonght:,then that some of 
this flux had dropped Into the drums of pitch'and caused'the high boron content. 
However if this had been the case each succeeding heat after the two bad heats 
mentioned above would,have.shown a gradual tapering Off.ln the amount of'boron. 

.However the heat immediately after the two bad,heets was:a good‘one. .Hence!lt was 
deolded.that the weldi.ng process was not the cause. 

', 
Mr. Sammister next investigated the..raw piles of petroleum coke. All of the 

petroleum coke involved inproducing the KC graphite was located In storeg$ piles 
in Welland Ontario. The caloining process was also carried on at Welland, pntario 
and the resulting product then shipped to the Clarkeburg, West Virginia plant of 
National Carbon Company for further processing. ,Mr. Hammister discovered that 
originally all of the petroleum coke wasstored In a pile known as pile No.] 28. 
For purposee of accounting end Inventory it was decided to create two new piles 
known as piles 8 end 25. The coke contained in pile 2S was first! used up ehd,this 
was the coke used in the orIginal heats. After this coke was used up coke 'was 
taken from the new piles known as 8 and 25. I Investigation reveaIed that piles 8 
and 25 were located on land,.which'had been freshly filledland that .the,mat&ik 
used for filling this land was furnace slag. Mr. Hammister took 'a samnle df this 

- !’ - 
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‘~ ‘~.,:: Furnace ‘sla&bottdm. tested’ it and found that it hadan O# of 400. The~.materlal ‘,, 
,‘. .~ : from these piles ie.scooped up by a large mechanical shovel. Purthexmore Mk. i ,“, 

” * “:,‘z Kammister atated that these piles have been co&pletely depleted.and Scraped/ : _; 
‘. ‘~ completely clean. Hi8 feeling now,.ls that in scooping up the.petrolenncoke a 

:‘r -bufficient amount of the slag was also acooped up to account. for then high Off found 
.in the various heats. This would also in Mr. Kammiaterla~‘oplnion account .fbr the 
,.apottiness of the high O#ln the various heats eampled since It w6nld:be .lo&ical 
to, assumeSthat some portions of the coke would not contain the alag while others 

’ would. -~.. -:..’ ., 
~.. .‘. I. 

” 

“after a numbers of ‘bad heats were’diecovered samples were taken’of’ other 
indi~ldual.bars’contalned in theoe heats and’one bar was found to have en O# of 
43. In order for an O#bf. 43 to be produced -by the bottom material or -slag/It would 
be necessary,that lO$ of the .bottom material show an OB of 400. This le’one.reason 

<..why edditional samplea are,being taken inorder to determine whether the e1a.g 
universeily:hes en O# of 400 or better. Mr. HenmIster and Dr. MacPherson ehtimated 

~that it would take about .five ton of’slag having an 0% of 400 to produce the 
cornposit which has been: found. This five tons would actually constitute .2;b, of 

’ the total tonna;:e.of pile g and 25; Mr. &nmister ha8 requested that ten more; ‘,,,., 
samples of the bottom material under pile 2 and .25 be forwarded to ,him for 1 
analysis in.order that. this theory can be more fully confirmed. TheRe samples were 
shipped on April 4 and the results of .the analysis of t’hese.samples should be 
available-by April 14 or 15. .., .' : ,. ,y' ., .r ,,: , 

., . .,.. 
.Sq far ae introduction of material containing boron by a-saboteur 

.kr.. Hammister and Dr. MacPherson feel’that the time to do this would be in the first 
threes processes when the material ia still in a powder form. probably process ‘NO. ,3 
which is .the,mixlng process would be the best. The material is in an open bontainer 
before it is Introduced into the mixer. Mr. Hemister said that 6.S grams Af boric 
acid added to each mix of 650 pounds would produce the contamination found ./ ‘In 
other words a teaspoon full thrown into each mix.would contain the contamination. . 
According to Mr. Gmmister approximately 50 smployeee would ‘have en opport$ty to 
contarcinhte the material during the first three proceasea. ‘Nr. Hammister stated that’ 
there ie~ no reason to 6uspect any of the employees and there has been nothing to 
indicate any suspicions. In addition he .stated that there are only .81x employeea at 
the~Nat.ionaI ,Carbon Company plant at Clarkeburg, Weat Virginian who.know that boron 
would contaminate the graphite. These men are key employees and highly t&ted. 
In other words this is a closely guarded secret. The average employees would not . 
know anything about the contaminnting.feature of boron. In other words according 
to Mr.’ Hemnieter either an enemy agent,would have had to be introduced into.the 1 plant or one of the employees bought Off by an enemy went. Mr. Kaumister also 
added that the operations employees do not know the purpose for which the g:aPhite i! 
being made and do not knows the destination of the flnlahed,producti Only the +X; 

‘key men previously mentioned know the destination of the product and these men, 
know nothing more than that-~ I I. 

ul of the KC product’hae now been completed and all of the KS product under 
the present order,has passed through the first five St-e6 Of the process and’it 
is not contemplated that any more of the KC. or KS graphite will be produced/unless 
a new order IS received. Hence in event the high O# has ‘been caused by sabot&e 

“there is little chance of any further sabotage Of this type in aS,muCh a8 it.‘! 
believed that sabotage through introduction of boron would have to occur during the 

. . 
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‘~~~‘.first three steps’of the process. 
,. /.. /:,: 

.:,,~~::,~~,‘;graphitisi~. (this.ls No. l-.&age-in 
,ha&een’ discovered e!il 
been -stopped, The Natho 

: .,,.. \“~ I s.” .%;.Carbon Company is In the process of .: checking the .slxteen. thousand, bars which 
‘, ~,::‘~now.awaiting graphitizingt~ -A composite semple’is .being taken of these bars: .:‘,‘V: ,i ,.,, . : - amounthe ~to about .2% of all bars to determine the odr of. these ,bars; ..These :. 

.,_ 

‘~ 

,. 

:.. : 

‘.: 
-. 

: “sixteen thousand bars, are ,ql KS bars. 6ix thousand of.these bare, are locz 
at Morganton, North, Carolina where part of the graphltizing ,work is done’ so 
thousand are located at Clarksburg, ‘Jest Virginia.. ., ;,, : ..:: i ‘:.. I*+:. ‘. 

in .~. i__ ‘,I )~ : _ i. .y. - P’ ;.~,,;<~-,. :t 
/., .,, ;‘* ‘. ‘.‘.. I 

. l’he only other .erplanatlon for the high’ i# of the bars is~ that, the ma1 
was’shipped in railroad cars in whi,ch boron ,‘or some product .containing a, hl 
boron, oontent..hae previously been shipped ,and that residue from such shlpm,mc 
mired with thematerial.. There is no indication that. this has occurred.ani 
would be Dractically en imDossibillty to check this theory;. ., ., -,,Y,,~~~~~,~ ,:.. -T ,’ 

,.: ,: : .~ ;- ::. _ . . .-. .‘i,:,..c ..~ 
~“Arrahgements were made.iith Mr. &mister to hotif; this,officer as 8~ 

the results of the analy.sis.of the samples-of furnace slag have been deters 
‘Phislnformation will .be~fdrwarded,,,lmmediately to District ,Headquarters. .. 
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